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1. Introduction
In RAN#75, the new WI on NR has been approved [1] and the final version of the TR38.804 is (to be) available [2]. TR captures that three types of bearers are supported in LTE-NR DC, except for the SCG split bearer in master node (MN) is NR gNB. In this contribution, we discuss the combination of bearer types to be supported by a UE simultaneously and propose the combination to be supported in Rel-15 NR.
2. Discussion
There are three type of bearers defined and to be supported. Although some UEs and some network may not support all of them, we discuss the combination of bearer types supported by Rel-15 specifications with assuming all three types are supported. Note that we expect the MCG bearer is a bearer existing by default and any combination with the MCG bearer has to be supported. Then, we discuss three combinations below.
1) MCG split bearer and SCG split bearer

At first, the SCG split bearer is to be supported by the specification only when the MN is the LTE eNB, i.e. only SgNB can provide the SCG split bearer.

The motivations to introduce both split bearers are actually the same, i.e. the enhancement of UE peak throughput. However, obviously the gain due to radio resource utilization in both MCG and SCG will not be expected. So, no clear benefit would be expected.

One potential merit of this combination may be the case where the packet duplication is performed via the SCG split bearer for e.g. URLLC service, while the eMBB service is provided via the MCG split bearer. However, given that the SCG split bearer is anyway available, the eMBB service could be also provided via the SCG split bearer (why not?).
Furthermore, from the UE point of view, supporting this combination would largely increase the complexity and this could not be justified with the potential merit above. So, we consider this combination will not be necessary so much.
2) MCG split bearer and SCG bearer

In LTE DC, the combinations of the MCG split bearer and the SCG bearer is not supported by the specifications. One of reasons was that the MCG split bearer is intended to have higher throughput by using both MCG and SCG cells but if the SCG bearer is configured simultaneously, the radio resources to be assigned to the MCG split bearer will become smaller and thus the gain will be reduced. Also, there was some concerns on the UE complexity to support both of two simultaneously.
In LTE-NR DC where the SN is the NR gNB, there may be a different aspect which should be discussed. The point is that the SCG by SgNB can provide (much) lower UP latency than the MCG by MeNB. In some cases, the UE may perform the eMBB service and the URLLC service at the same time. In such cases, this combination may give some gains. However, it may be suitable/appropriate to configure the SCG split bearer to the UE instead of the MCG split bearer, where the NR PDCP can be the termination point for traffic sent in the SCG and thus the UE complexity will be smaller.
On the other hand, if the SN is the LTE eNB, the point above with respect to the low latency is not expected. Therefore, we consider this combination will not need to be supported in LTE-NR DC like LTE DC.
3) SCG split bearer and SCG bearer
Again, the SCG split bearer is supported only by the SgNB. This combination may not be necessary, because the SCG bearer could be considered as the special case of the SCG split bearer by not routing any traffic to the MCG side. However, from the specification as well as UE complexity point of view, this combination would not give additional impact so much. Thus, we consider there would be no need to preclude this combination for now.
Based on the discussions above, we propose the following way forward.
Proposal 1: RAN2 to agree that from a UE point of view, there is no need to support each of the following combinations of bearer types in LTE-NR DC simultaneously:
· MCG split bearer and SCG split bearer

· MCG split bearer and SCG bearer (same as LTE DC)
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Fig. 1: MCG split bearer
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Fig. 2: SCG bearer
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Fig. 3: SCG split bearer (right one is not supported)
3. Conclusion

In this contribution we discussed the combination of bearer types to be supported by a UE simultaneously and proposed way forward.
Proposal 1: RAN2 to agree that from a UE point of view, there is no need to support each of the following combinations of bearer types in LTE-NR DC simultaneously:
· MCG split bearer and SCG split bearer

· MCG split bearer and SCG bearer (same as LTE DC)
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Annex D:
Comparison results on bearer types for LTE-NR Dual Connectivity

Table D-1 compares the three bearer types for LTE-NR Dual Connectivity.
Table D-1:
Comparison results on the bearer types for LTE-NR Dual Connectivity
	Bearer types
	SCG bearer (1A)
	Split bearer via MCG (3C)
	Split bearer via SCG

	Utilisation of radio resources across MN and SN
	Not possible for the same bearer, requires at least two DRBs for having user plane traffics in MN and SN (
	Possible for the same bearer 
	Possible for the same bearer 

	Dynamic offload
	Need to involve MME, very  static (
	Controlled by MN, can be dynamic as long SCG is setup 
	Controlled by SN, can be dynamic as long MCG is setup 

	Additional NW processing capacity requirement
	No additional processing capacity requirement 
	Additional PDCP processing capacity requirement in MN to process SCG leg 
	Additional PDCP processing capacity requirement in SN to process MCG leg 

	Buffering requirements
	Full termination of CN bearer at SN offloads PDCP buffering from MN 
	Bearer splitting implies increased reordering-buffering requirement, at UE and MN  (NOTE)
	Bearer splitting implies increased reordering-buffering requirement, at UE and SN  (NOTE)

	Per-user throughput enhancements
	The gain is  low if only one bearer exists; 

The gain depends on the data volume of MCG bearer and SCG bearer if two bearers exist.
	The gain is higher than 1A if only one bearer exists; The exact gain depends on the available throughput in MCG and SCG.
	The gain is higher than 1A if only one bearer exists; The exact gain depends on the available throughput in MCG and SCG.

	Interruption upon UE mobility
	Interruption visible due to MN unable to support SN bearer 
	Interruption limited thanks to the ability of the MN to transmit data for the split bearers 
	For UE moving from SN coverage to the area without the coverage of any SN scenario, interruption limited thanks to the ability of the MN to transmit data for the split bearers (e.g., by NW implementation), but for UP termination point change from SN to MN scenario, interruption visible 

	Signalling load to CN due to mobility in/out of SN coverage
	Not hidden to CN 
	Hidden to CN 
	Not hidden to CN 

	MN – SN backhaul requirements
	No additional throughput requirement on backhaul of MN 
	The Xx/Xn interface has to offer the latency of 5-30 ms and sufficient capacity. 
Increased throughput requirement on backhaul compared to 1A: backhaul needs to cope with NR bitrates 
	The Xx/Xn interface has to offer the latency of 5-30 ms and sufficient capacity. 
Increased throughput requirement on backhaul compared to 1A: backhaul needs to cope with LTE bitrates 

	U-plane latency
	No additional U-plane latency 
	Additional U-plane latency for SCG path in case MN and SN are non-co-located 
	Additional U-plane latency for MCG path in case MN and SN are non-co-located 

	Use case
	When ANY of the following holds:

- Limited backhaul provisioning

- NR bit rate is much higher than LTE bit rate

- UE has limited buffering capabilities

- MN and SN have limited buffering capabilities
	When ALL of the following hold:

- Ample backhaul provisioning

- NR bit rate is comparable to LTE bit rate

- MN has sufficient processing power

- MN and UE have sufficient buffering capabilities
	When ALL of the following hold:

- Ample backhaul provisioning

- NR bit rate is comparable to LTE bit rate

- MN does not have sufficient processing power

- SN and UE have sufficient buffering capabilities
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